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EXECUTIVE  SUMMARY 

Ambient  air  monitoring  was  conducted  at  118  sites  operated  by  state 
and  local  agencies  in  North  Carolina.  The  1985  ambient  air  quality  data 
are  presented  following  a  description  of  the  pollutants. 

During  1985,  there  were  72  total  suspended  particulate  sites 
reporting  no  exceedances  of  the  ambient  air  quality  standards,  and  8 
sites  reporting  exceedances.  Most  of  these  exceedances  were  the  results 
of  dry  weather,  pollen  and  forest  fires. 

In  1985,  there  were  seven  carbon  monoxide  sites  reporting  no 
exceedances  of  the  ambient  air  quality  standards,  and  four  sites  in 
three  cities  reporting  exceedances.  In  all  three  cities  air  pollution 
control  efforts  are  implemented  or  are  being  implemented  to  achieve 
compliance  with  the  ambient  air  quality  standards. 

There  were  no  exceedances  reported  from  twenty  ozone  sites  across 
the  state  during  1985.  The  cool  temperatures  of  the  1985  summer  helped 
in  keeping  the  1985  ozone  measurements  lower  than  normal. 

In  1985,  nine  sulfur  dioxide  sites  reported  no  exceedances  of  the 
ambient  air  quality  standards.  Eight  additional  sites,  which  did  not 
run  in  1985,  reported  no  exceedances  in  1984. 

No  exceedances  of  the  ambient  air  quality  standards  for  nitrogen 
dioxide  were  reported  in  1985  at  two  sites. 

Lead  sampling  was  not  conducted  in  1985  due  to  low  values 
previously  measured,  and  the  decreased  used  of  leaded  fuels.  No  lead 
exceedances  were  reported  in  North  Carolina  by  ambient  air  monitors. 

The  intent  of  this  report  is  to  present  the  most  current  year  of 
air  quality  data  not  to  present  a  technical  data  analysis.  A  more 
comprehensive  report  of  data  trends  is  available  for  years  prior  to  1985 
by  contacting  the  Air  Quality  Section,  Division  of  Environmental 
Management,  P.  0.  Box  27687,  Raleigh,  N.C.  27611-7687. 


400  copies  of  this  public  document  were  printed  at  a  cost  of  $267.74,  or 
$0.67  per  copy  9/86. 


Ambient  Air  Monitoring  Program  Description 

Ambient  monitoring  and  analysis  of  samples  were  conducted  by 
the  Division  of  Environmental  Management  and  four  local  air 
pollution  programs.  These  programs  were  the  Forsyth  County 
Environmental  Affairs  Department,  Guilford  County  Department  of 
Environmental  Health,  Mecklenburg  County  Department  of 
Environmental  Health,  and  Western  N.C.  Regional  Air  Pollution 
Control  Agency  (Buncombe  and  Haywood  counties).  The  collected  air 
monitoring  data  are  used  to  determine  if  air  quality  standards  are 
being  met,  to  assist  in  enforcement  action,  to  determine  the 
improvement  or  decline  of  air  auality  and  to  determine  the  extent 
of  industrial  expansion  allowable. 

The  sites  are  listed  as  a  part  of  the  data  summary  in  Section 
III  Pollutant  Description  and  Data.  A  map  showing  the  general 
locations  of  the  ambient  air  monitoring  ^ites  is  shown  below: 
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SITES  WITH  MORE  THAN  ONE  MONITOR  ARE  SHOWN  WITH  OVERLAYED  BOXES 

Specific  monitor  siting  involves  considerations  such  as 
representativeness  of  site,  distance  from  roadways  and  nearby 
sources,  unrestricted  air  flow,  safety,  availability  of 
electricity  and  security. 
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All  sites  have  a  particularly  defined  monitoring  objective  and 

annual  evaluations  are  made  to  assure  that  the  objectives  are  met. 
The  four  basic  monitoring  objectives  are: 

1.  to  determine  the  highest  concentration  expected  in  an 
area, 

2.  to  determine  representative  concentrations  in  areas  of 
high  population  density, 

3.  to  determine  the  impact  of  significant  sources  or  source 
categories  on  ambient  air  quality,  and 

4.  to  determine  general  background  concentration  levels. 

All  monitors  have  known  precision,  accuracy,  interferences 
and  operational  parameters.  The  monitors,  as  well  as  all 
measurement  devices,  are  carefully  calibrated  at  predetermined 
frequencies,  varying  from  daily  to  quarterly.  Measurements 
are  traceable  to  the  National  Bureau  of  Standards  when  standards 
are  available. 

Standard  operating  procedures  are  followed  in  monitoring  and 
analyses.  Field  personnel  visit  the  manual  sites  once  every  sixth 
day  to  replace  sample  media  and  check  the  operation  and  calibration 
of  the  monitors.  Continuous  monitors  are  checked  at  least  twice 
weekly  for  correct  instrument  operation. 

Quality  assurance  activities  determine  the  quality  of  the 
collected  ambient  data,  improve  the  quality  of  the  data  and 
evaluate  how  well  the  monitoring  system  operates.  The  objectives 
of  the  quality  assurance  activities  are  to  produce  high  quality  air 
pollution  data  with  defined  completeness,  precision,  accuracy, 
representativeness  and  comparability. 

At  most  sites  microcomputers  are   being  used  to  collect  the 
data.  The  data  system  assembles  the  data  and  prepares  data  for 
submittal  to  the  federal  Environmental  Protection  Agency.  Numerous 
checks  are  conducted  to  ensure  that  only  valid  data  are  reported. 


II      Ambient  Air  Quality  Standards 

In  any  evaluation  of  air  quality  data,  the  ambient  air 
measurements  are  compared  to  air  quality  standards.  The 
primary  standards  were  established  allowing  an  adequate  margin 
of  safety  for  protection  of  public  health.  Secondary 
standards  were  established  with  an  adequate  margin  of  safety 
to  protect  the  public  welfare  from  adverse  effects  associated 
with  pollutants  in  the  ambient  air.  Public  welfare  is 
measured  by  effects  on  vegetation,  animals,  materials  and 
visibility.  The  national  primary  and  secondary  standards  and 
the  North  Carolina  ambient  air  quality  standards  are 
summarized  below. 


TABLE  1 


SUMMARY  OF  NATIONAL  AND  N.C. 
AMBIENT  AIR  QUALITY  STANDARDS 


Pollutant 

Time  of  Avg. 

Nat.  Prim.  Std 

Nat.  Sec.  Std 

N.C.  Std 

TSP 

Ann.  Geo.  Mean 
24  Hour 

75  ug/m3 
260  ug/m3 

None 
150  ug/m3 

75  ug/m3 
150  ug/m3 

so2 

Ann.  Arith  Mean 
24  Hour 
3  Hour 

80  ug/m3 
365  ug/m3 

None 

None 

1300  ug/m3 

CO  ug/m3 

365  ug/m3 

1300  ug/m3 

N02 

Ann.  Arith  Mean 

100  ug/m3 

Same  as  prim. 

100  ug/m3 

CO 

8  Hour 
1  Hour 

10  mg/m3 
40  mg/m3 

None 
None 

10  mg/m3 
40  mg/m3 

°3 

1  Hour 

0.12  ppm 

Same  as  prim. 

0.125  ppm 

Pb 

Quarterly 
Arith  Mean 

1.5  ug/m3 

Same  as  prim. 

1.5  ug/m3 

Note:  All  standards  with  averaging  times  of  24  hours  or  less  are  not  to 
be  exceeded  more  than  once  per  year. 

ug/m3  -  micrograms  per  cubic  meter  of  air 
mg/m3  -  milligrams  per  cubic  meter  of  air 
ppm  -  parts  per  million  (for  ozone  1  ppm  =  1960  ug/m3) 


III.  Pollutant  Descriptions  and  1985  Ambient  Air  Quality  Data 

There  are  many  factors  that  affect  the  quality  of  air  in 
an  area.  Air  quality  is  a  function  of  meteorological 
conditions  as  well  as  location  and  size  of  pollution  sources. 
The  speed  and  direction  of  air  movement  determine  whether  a 
pollutant  emission  causes  a  problem  and  where  the  problem 
exists.  Other  meteorological  factors  that  affect  pollutant 
concentrations  include  atmospheric  stability,  precipitation, 
solar  radiation  and  temperature.  Geographic  factors  that 
affect  concentrations  include  variables  such  as  urban  or 
rural,  and  mountains,  valleys  or  plains.  Economic  factors 
that  are  important  include  concentration  of  industries,  boom 
or  recession,  weekday  or  weekend.  All  of  these  variations  may 
affect  air  pollution  patterns  either  on  a  short  term  or  long 
term  basis. 

Air  quality  may  also  be  influenced  by  an  "exceptional 
event."  Such  an  event  may  be  natural  or  man-made  and  may 
cause  the  data  to  be  biased.  Most  high  data  and  all 
exceedances  are  examined  to  detect  "exceptional  events"  and  to 
avoid  misuse  or  misinterpretation  of  the  data.   All  valid 
data,  whether  "exceptional  events"  or  not,  are  included  in 
this  report. 

Ambient  Data 

There  were  115  air  pollutant  monitors  operated  by  state 
or  local  agencies  in  North  Carolina  in  1985.  A  summary  of  the 
valid  1985  ambient  air  quality  data  collected  is  presented 
following  a  description  of  each  pollutant.  To  save  operating 
costs,  the  monitor  operations  at  some  sites  are  suspended  for 
two  years  and  operated  on  the  third  year.  For  those  monitors 
not  operating  during  1985,  data  for  prior  years  are  included 
in  this  data  report. 


A.   Particulate  Matter  -  Total  Suspended  Particulate 

Atmospheric  particulate  matter  is  defined  as  any  material, 
except  uncombined  water,  (water,  mist,  steam,  etc.)  which 
exists  in  a  finely  divided  form  as  a  liquid  or  solid  at 
standard  temperature  and  pressure  (25°  C  and  760  mm  mercury). 
SOURCES       Particulates  are  emitted  by  many  of  man's  activities, 

such  as  fuel  combustion,  motor  vehicle  operation  and  movement, 
industrial  processes,  grass  mowing,  agricultural  tilling  and 
open  burning.  Natural  sources  include  wind-blown  forest 
fires,  volcanic  eruptions  and  vegetation  releasing  pollen. 

Particles  that  are  emitted  directly  from  a  source  may  be 
either  fine  or  coarse,  but  particles  which  are  formed  in  the 
atmosphere  will  usually  be  fine.  Generally,  course  particles 
(2.5  -  60  microns)  have  very  slow  settling  velocities  and  are 
characterized  as  suspended  particulate  matter.  Fine  particles 
(less  than  2.5  microns)  typically  originate  by  condensation  of 
materials  produced  during  combustion  or  atmospheric  transformation, 
EFFECTS      Health  effects  of  particulate  matter  include  effects  on  the 
breathing  system,  aggravation  of  existing  lung  and  heart 
disease,  effects  on  lung  clearance,  changes  in  form  and 
structure  of  organisms  and  may  cause  cancer.  The  individuals 
most  sensitive  to  the  effects  of  particulate  matter  include 
individuals  with  chronic  obstructive  lung  or  heart  disease, 
individuals  with  flu,  asthmatics,  the  elderly,  children  and 
mouth  breathers. 

Welfare  effects  are  those  that  influence  one's  quality  of 
life  other  than  human  effects.  Particulate  matter  can  form  a 
film  on  plant  leaves,  reducing  sunlight  and  subsequently 
interfering  with  photosynthesis.  Other  effects  of  particles 
include  soiling  and  degradation  of  property,  which  can  be 
costly  in  terms  of  cleaning  and  maintaining  surfaces. 
Reduction  of  visibility  occurs  when  small  particles  absorb  or 
scatter  visible  light. 

At  the  present  the  Environmental  Protection  Agency  is 
adopting  a  new  primary  (health)  standard  which  addresses  small 
particles  which  are  most  likely  to  affect  health. 
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B.   Carbon  Monoxide 

Carbon  monoxide  (CO)  is  the  most  commonly  occurring  air 
pollutant,  and  it  is  also  the  most  widely  distributed.  It  is 
estimated  that  total  CO  emissions  to  the  atmosphere  comprise 
approximately  60%  of  all  pollutant  emissions  in  North  Carolina. 

SOURCES        Most  atmospheric  CO  is  produced  by  incomplete  combustion  of 
fuels  for  vehicles,  space  heating,  industrial  processes  and  solid 
waste  combustion.  Transportation  activities  account  for  the 
majority  of  the  CO  emissions.  Boilers  and  other  fuel  burning 
heating  systems  are  also  major  sources. 

EFFECTS        Breathing  carbon  monoxide  affects  the  oxygen  carrying  capacity 
of  the  blood  in  both  sick  and  healthy  individuals.  Hemoglobin  in 
the  blood  attaches  to  CO  more  readily  than  it  does  to  oxygen,  thus 
depriving  the  body  of  vital  oxygen. 

Carbon  monoxide  diminishes  the  function  of  even  healthy 
individuals.  Individuals  with  anemia  and  lung  diseases  are 
particularly  sensitive  to  CO  effects.  At  low  concentrations  mental 
function,  vision,  and  alertness  are  affected.  It  appears  that 
cardiac  damage  may  result  from  chronic  exposure  to  CO  at  levels  as 
low  as  80  mg/m3  (70  ppm).  Other  health  effects  associated  with 
exposure  to  CO  include  central  nervous  system  effects  and  pulmonary 
function  difficulties. 

Ambient  concentrations  apparently  do  not  adversely  affect 
vegetation  or  materials.  The  effects  on  animals  are  similar  to 
those  on  humans. 
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C.   Ozone 

Ozone  (0.J  is  the  major  compound  of  the  complex  mixture  of 
compounds  known  as  photochemical  oxidants. 

SOURCES        Ozone  is  not  usually  emitted  directly  into  the  atmosphere  as  are 
the  other  criteria  pollutants,  but  is  formed  by  a  series  of  complex 
reactions  involving  hydrocarbons,  nitrogen  oxides  and  sunlight. 
Ozone  concentrations  are  higher  during  the  daytime  in  late  spring, 
summer  and  early  autumn  when  temperature  is  above  60°F  and  the 
sunlight  is  more  intense.  North  Carolina's  ozone  "season"  is  April 
through  October.  Two  natural  sources  of  ozone  are  electrical 
discharge  during  thunderstorms  and  solar  radiation  in  the 
stratosphere.  Those  two  sources  are  not  believed  to  be  significant 
in  the  lower  atmosphere. 

EFFECTS        Ozone  is  a  pulmonary  irritant  and  affects  the  respiratory 
mucous  membranes  as  well  as  other  lung  tissues  and  respiratory 
functions.  Studies  have  demonstrated  ozone  impairment  of  the 
normal  function  of  the  lung,  causing  shallow,  rapid  breathing  and  a 
decrease  in  pulmonary  function.  Other  symptoms  of  ozone  exposure 
include  chest  tightness,  coughing  and  wheezing.  People  with 
asthma,  bronchitis  and  emphysema  will  probably  experience  breathing 
difficulty  when  exposed  to  short  term  concentrations  between  0.15 
and  0.25  ppm. 

Ozone  accelerates  the  aging  of  many  materials,  causing  rubber 
cracking,  fading  of  dyes  and  paint  erosion,  and  it  causes  plant 
damage.  In  general,  ozone  injury  to  vegetation  develops  initially 
at  the  tips  of  young  leaves  and  becomes  more  widespread  as  the 
leaves  mature.  The  most  common  ozone  symptoms  on  broad-leaved 
plants  are  small  flecks  visible  on  the  upper  leaf  surface.  This 
problem  has  been  severe  on  sensitive  varieties  of  tobacco  and  is 
generally  referred  to  as  weather  fleck.  Some  of  the  agricultural 
and  garden  vegetation  affected  include  tobacco,  corn,  soybeans, 
tomato,  rye,  wheat,  beans,  potatoes,  melons,  alfalfa,  spinach, 
onions  and  grapes.  Other  vegetation  affected  includes  gladiolus, 
azalea,  eastern  white  pine,  loblolly  pine,  Virginia  pine,  locust, 
white  oak  and  poplar.  Many  of  these  plants  are  of  economic 
importance  in  North  Carolina.  Adverse  effects  on  sensitive 
vegetation  have  been  observed  from  exposure  to  ozone  concentrations 
of  100  yg/m3  (0.05  ppm)  for  four  hours. 
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D.   Sulfur  Dioxide 

More  than  90  per  cent  of  sulfur  oxide  emissions  occur  as 
sulfur  dioxide  (SO-);  the  balance  occurs  as  sulfur  trioxide  (SO-) 
and  various  forms  of  sulfates.  For  this  reason  nearly  all  sulfur 
oxide  ambient  monitoring  nationwide  is  for  sulfur  dioxide.  It 
is  a  colorless  gas  that  can  be  detected  by  taste  at  concentrations 
of  0.38  to  1.15  ppm. 
SOURCES        The  main  sources  of  SO-  are  the  combustion  of  fossil 

fuels  containing  sulfur  compounds  and  the  manufacturing  of  sulfuric 
acid  .  Other  sources  include  refining  of  petroleum  and  smelting  of 
sulfur-containing  ores. 
EFFECTS        The  most  obvious  health  effects  of  sulfur  dioxide  are  irritation 
and  inflammation  of  body  tissues  that  are  contacted  by  the  gas. 
Sulfur  dioxide  can  increase  the  severity  of  existing  respiratory 
diseases  such  as  asthma,  bronchitis  and  emphysema.  Breathing  SO- 
causes  bronchial  constriction,  which  results  in  increased 
resistance  to  air  flow,  reduction  of  air  volume  and  increased 
respiratory  rate  and  heart  rate.  Asthmatics  showed  increases  in 
airway  resistance  after  exposures  of  only  5  to  10  minutes  of  SO- 
concentrations  even  below  0.5  ppm  (1300  yg/m3).  Transformation  products 
of  SO-  such  as  sulfuric  acid  aerosol  and  fine  particulate  sulfates 
may  also  cause  significant  health  problems. 

Sulfur  dioxide  can  damage  many  types  of  vegetation.  The 
injury  symptoms  usually  consist  of  a  bleaching  appearance  and  can 
occur  both  between  the  veins  and  on  the  margins.  Many  plants  of 
economic  importance  are  sensitive  to  SO-,  including  cotton,  sweet 
potatoes,  wheat,  cucumber,  alfalfa,  peas,  oats,  gladiolus,  tulips, 
blue  grass,  violet,  zinnia,  apple  trees  and  several  types  of  pine 
trees. 

Another  effect  of  SO-  transformation  products  is  the  reduction 
of  visibility.  Sulfates  are  a  major  component  of  atmospheric  fine 
particulate  material,  and  because  some  sulfates  have  a  water 
absorbing  capacity,  their  impact  on  visibility  is  greatly  increased 
at  high  humidities.  Observations  of  widespread  hazes  in  the 
eastern  United  States  appear  to  be  increasing  with  SO-  emissions. 

Another  of  the  principal  concerns  is  the  suspected  role  of 
sulfur  dioxide  in  causing  acid  rain,  which  is  usually  observed  in 
regions  of  high  sulfate  concentrations.  Acid  rain  can  lower  the  pH 
of  soils  and  natural  waters,  cause  mineral  leaching,  damage 
vegetation  and  deplete  fish  populations  in  some  lakes. 
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E.   Nitrogen  Oxides 

There  are  several  oxides  of  nitrogen  in  the  atmosphere,  but 
the  most  prevalent  ones  are  nitric  oxide  (NO)  and  nitrogen  dioxide 
(N02). 
SOURCES        The  most  important  nitrogen  oxide  emissions  occur  as  a  result 
of  man's  burning  of  fossil  fuels  such  as  coal,  oil  and  gasoline. 

Nitrogen  oxides  are  emitted  from  combustion  sources  primarily 
as  nitric  oxide  (NO).  Through  reactions  with  other  atmospheric 
compounds  such  as  hydrocarbons  and  ozone,  the  NO  is  converted  to 
nitrogen  dioxide.  Nitrogen  dioxide  may  undergo  further 
transformation  into  gaseous  nitric  acid  (HNO,)  and  nitrate 
particulates. 
EFFECTS        Nitrogen  dioxide  has  effects  on  human  health,  especially  the 
sensitive  members  of  the  population.  Asthmatics  and  children  are 
likely  to  be  affected  by  N0?  concentrations  as  low  as  0.5  ppm. 
Nitrogen  oxides  also  indirectly  affect  human  health  by  their 
contribution  to  the  formation  of  ozone. 

Some  types  of  vegetation  are  very  sensitive  to  nitrogen 
dioxide.  They  include,  oats,  alfalfa,  tobacco,  peas  and  carrots. 
The  one  primary  symptom  of  chronic  NO-  exposure  is  chlorosis 
(yellowing),  while  acute  N0?  exposure  usually  causes  the  appearance 
of  irregular-shaped  lesions  within  the  leaves.  Earliest 
indications  of  injury  are  gray-green  watersoaked  areas  located  on 
the  upper  leaf  surface. 

Nitrogen  dioxide  and  particulate  nitrates  are  among  the 
pollutants  that  cause  visibility  impairment.  In  high 
concentrations  NO,,  gas  is  reddish-brown,  and  it  is  thought  to 
contribute  a  significant  portion  of  the  brownish  coloration  often 
observed  in  polluted  air  in  the  colder  months. 

Nitrogen  oxides  also  contribute  to  acid  deposition  by  forming 
nitric  acid.  It  has  been  estimated  that  nitric  acid  comprises 
approximately  25  to  30%  of  the  acidity  in  precipitation. 
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F.   Lead 

Lead  compounds  exist  in  the  atmosphere  as  gases  or  particles. 

SOURCES        The  major  source  of  atmospheric  lead  is  the  combustion 
of  leaded  gasoline  (Tetraethyl  lead  is  added  as  an  antiknock 
agent).  Battery  manufacturers  are  a  minor  source  of  lead  in  this 
state.  Lead  is  also  used  in  paints,  insecticides  and  newspaper  inks. 

EFFECTS        Lead  (Pb)  persists  and  accumulates  in  the  environment  and  in  the 
human  body.  It  enters  the  body  by  eating  and  breathing  and  is 
eventually  absorbed  into  the  blood  stream  and  distributed  to  all 
body  tissues.  Exposure  to  low  concentrations  interferes  with 
specific  enzyme  systems  and  blood  production.  It  is  also  believed 
to  be  a  cause  of  kidney  and  nerve  cell  damage.  Brain  damage  has 
been  documented  in  cases  of  severe  lead  poisoning  in  children. 
Also  noted  were  headaches,  restlessness,  tremors  and  general 
symptoms  of  mental  retardation.  Convulsions  are  not  uncommon  and 
may  be  followed  by  coma.  People  at  greatest  risk  include  battery 
workers,  solderers  and  small  children  who  play  near  lead  sources. 
MBIENT  AIR  DATA     No  lead  measurements  have  been  made  in  North  Carolina  since 
1982.  Ambient  air  lead  monitoring  was  stopped  as  a  result  of  the 
low  values  measured  and  as  a  result  of  the  continuing  decrease  in 
the  lead  concentrations  being  reported.  The  1982  ambient  lead 
concentrations  were  approximately  one-half  of  the  1979  levels.  Two 
factors  are  believed  to  be  responsible  for  this  decrease  in  the 
ambient  air  lead  concentrations.  (1)  The  amount  of  leaded  gasoline 
being  used  in  North  Carolina  is  decreasing  each  year,  thus  less 
lead  is  emitted  from  cars.  (2)  The  quantity  of  lead  in  leaded  fuel 
is  being  reduced  by  USEPA  regulation,  thus  less  lead  is  emitted 
from  cars  burning  leaded  fuel.  The  most  recent  (1981-1982)  ambient 
air  lead  data  is  given  below.  Lead  concentrations  in  1985  are 
believed  to  be  below  the  1981-1982  levels. 

Lead  Concentrations  In  Micrograms  Per  Cubic  Meter 


Site 

Oct- 

-Dec 

'81 

Jan> 

-Mar   ' 

82 

April 

-June 

'82 

Ju 

ly 

-Sept 

'82 

Fayetteville 

.3 

.3 

.3 

.4 

Greensboro 

.2 

.4 

.2 

.2 

Raleigh 

.2 

.3 

.3 

.5 

Winston/Salem 

- 

.4 

.2 

.2 

The  Primary  Air  Quality  Standard  for  lead  is  an  arithmetic 
3 
mean  of  1.5  yg/m  averaged  over  a  calendar  quarter. 
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